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ENVIRONMENT

Noise as a Factor ,n Urban Health
ERIC BAUER*
ABSTRACT - The hazards to general health from excessive noise are recognized, but along with
studies of the sources and increase in community noise, measures should be taken to reduce the
possible widespread damage to hearing by means which are known ancl available.

Environmental noise - "audio pollution" has only recently received much attention as a general health hazard.
Population studies indicate that the degree of hearing
loss with age can be directly related to ambient sound
levels in the community. In the larger metropolitan areas,
noise in the streets has approached or is equivalent to
the maximum limits set by industrial and governmental
agencies for employee exposure to noise.
The major contributors to community noise have been
the automobile and airliner. Numerous other sources,
however, such as powered home appliances, road and
building construction equipment, and communications
devices also have begun to augment the general din. Although safety standards have been established for exposure to hazardous noise in airports, factories, and
other industrial areas, few standards have been considered or applied in community settings.
A variety of sounds contribute to the medley of community noises. In the city streets, there is an almost constant hiss of tires and the roar of truck, bus, and automobile engines. As cities are encircled and criss-crossed
by high-speed freeways, this single source of noise is
reaching a level that may be hazardous to hearing.
The continuing growth of air travel has added the
whine of jet engines to the acoustic miasma of cities. As
high-density urban areas expand, the populace is subjected to the intermittent cacophony of road and building
construction, demolition, and maintenance, which has
grown more noisome and hazardous with the increased
use of compressed air hammers and other power-assisted
tools.
On the domestic scene, the use of powered appliances
has doubled in the last 10 years, and this rate of use will
continue or increase. In and around the home we now
find potent noise-generators such as power lawnmowers,
food blenders, can-openers, garbage disposers, air-conditioners and stereophonic systems (capable of bringing a
full symphonic orchestra or rock band into a small living
room!) An electrified rock band generates sound intensities which can readily deafen both musician and audience. (See Table 1 for scale of relative noise levels).
If your style of recreation includes communing with
nature, you can trade the noisy city for your power boat
or snowmobile.
Along with the increased home-use of powered appli* ERIC BAUER received his B.S. degree from City College of New York and his Ph.D. from the University of
Minnesota, where he is now an associate professor of
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ances, the increase of population density also contributes
to increased interfamily and interpersonal audio pollution. Thus, in apartment houses and other closely-packed
urban and suburban residential situations, noise is readily transmitted from its source to other individuals in the
area. Another disconcerting factor is the loss of acoustical privacy due to (a) the increasing use of noisy highpressure heating, cooling, and plumbing systems, (b)
light frame construction (hollow doors, thin walls, or
flooring) - without conpensatory sound insulation, and
( c) poor acoustical design.
Although these sources of community noise are recognized, it is difficult to arrive at a figure for noise levels
in the average community. In Boston playgrounds, ambient sound levels have been measured at 58 to 78 dB.
It has been demonstrated that the ambient sound level
in New York City streets is increasing at a rate of one
dB per year. (The decibel (dB) scale is logarithmic, and
one dB represents "the weakest sound pressure detectable by the keen young ear under very quiet conditions.")
It is sufficient to point out that urban noise is uncomfortably close to levels known to cause deafness.
Studies of hearing damage

What, precisely, are the health hazards of audio pollution? The most obvious and well-studied damage is to
hearing. According to modern industrial standards, an
8-hour daily exposure to sound in excess of 89 dB is
considered hazardous to hearing and requires the use of
ear defenders. Nevertheless, the potential cost of noiseinduced hearing loss to industry is greater than for any
other occupational disease. There are, in the United
States, 1,700,000 males in the 50-59 age group with
hearing levels of 15 dB or more at 1,000 cps. About 10
per cent of these are considered eligible to file claims
for workman's compensation because of damage to hearing.
Careful studies of occupational deafness show that
hearing loss is gradual and often unnoticed, since bilateral loss to the degree of 40 per cent may not be appreciated by the victim. It should be pointed out that
hearing loss due to prolonged exposure to noise rarely
results in total deafness. By audiometry, the deficit is
first detected at high frequencies in the range of 3,000
to 6,000 cycles per second. With increased exposure,
hearing acuity is lost at lower (500-3,000 cps) as well
as at the higher frequencies. This pattern of hearing loss
is important, since, although the human ear can respond
to frequencies from about 20 to 20,000 cps, it is most
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sens1t1ve in the range of 1,000 to 4,000 cps. Since the
sound level of human speech ranges from 200 to 6,000
cps, even a slight hearing deficit may interfere with verbal communication, and, consequently, with efficiency
in work or play situations.
Age-hearing correlation

The evaluation of community noise-induced hearing
impairment is complicated by factors such as (a) uncertainty about noise exposure, especially in mobile populations, (b) individual differences in sensitivity to noise
(the very young and the female members are least sensitive to the noise hazards), and ( c) progressive loss of
hearing with age ( presbycusis) . Nevertheless, recent population studies by Rosen and others indicate a correlation
between community noise and hearing loss with age. To
point out one significant finding from this study: an average 30-year-old American cannot hear as well as an
average 70-year-old Sudanese tribesman, and the community noise levels of these groups are at the extremes
of the levels measured.
How can the hazard of community noise be measured?
Following short exposures to high noise levels such as
an eight-hour automobile drive or a two-hour airplane
trip, a temporary impairment of hearing occurs. The extent of impairment varies among individuals with adult
males again most vulnerable. The ear usually recovers
within 24 hours in such cases, but full restoration of
hearing may require up to ten days for certain individuals. Then, if the ear is again exposed to hazardous
noise levels during the period of recovery, a permanent
impairment is more likely to develop.
The speed of recovery depends upon the extent of the
initial deficit. This temporary deafness is called auditory
fatigue or temporary threshold shift (TTS). Noiseinduced TTS and permanent deafness are believed to be
proportional, though on a different time scale. In other
words, noise that induces a TTS is capable of inducing
permanent deafness, whereas noise that does not induce
TTS is rarely hazardous. Measurements of TTS among
individuals in urban areas could be of value in assessing
the hazard of community noise and also could help to
prevent permanent hearing loss.
Various other effects of audio pollution have been described: these largely involve the "annoyance factor" of
noise. Unwanted and unpleasant sounds have been implicated in the etiology of chronic stress diseases, anxiety
states, and even psychoses. It has been estimated that
office noise is costing American business $4,000,000 a
day through employee inefficiency. Airport noise has led
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TABLE I-COMMUNITY AND INDUSTRIAL
NOISE SCALE
DECIBELS

SOURCE

(dB)

(Threshold of pain) . . . .. . .. . . .. . .... . . ..... . ........
Jet airport passenger ramp . . . . . . . . . . . . . . . . . . . . . . . . . . .
Rock and roll band . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Loud motor cycle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Construction noise (compressors and hammers) (10') ....
Loud power mower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Loud outboard motor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Food blender . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Heavy truck (20') . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Heavy traffic (25' to 50') . . . . . . . . . . . . . . . . . . . . . . . . . . . .
(Industrial exposure with known noise-induced hearing loss)
Conversational speech (3') . . . . . . . . . . . . . . . . . . . . . . . . . . .
Average residence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Broadcasting studio (music) . . . . . . . . . . . . . . . . . . . . . . . . . .

140
117
114
111
110
107
102
93
93
82
80
62
42
24

to numerous litigations by insomniac homesteaders. The
proposed supersonic transport has been promised as a
transoceanic vehicle, but economic pressures will force
its use across the U.S. and the sonic boom could harass
up to an estimated 50,000,000 persons at each flight.
Needed: healthful, acoustic environment

With recognition of the undesirable upturn in community noise, it becomes necessary to seek means of re. storing a healthful acoustic environment. As with other
types of pollution, minimum standards of community
safety must be established. Unfortunately, only a few
cities have taken this first step. Many areas of the community could achieve substantial reductions in noise
levels by the incorporation of good acoustic design in
dwellings, vehicles, and powered appliances. Progress has
already been made in the design of jet engines, for example, which generate much less noise than conventional
units, without sacrifice to power output.
Reduction of noise in and around the home will rest
largely on informing the public of the hazards of noise,
and on the consumers' demand for quieter appliances.
Construction and demolition sites should be soundproofed, as is being done in many European cities.
Finally, two changes must be made in society's outlook. First, we must accept the reality that although individual sounds may be safe, the increased number of
sound generators in the community is rapidly raising the
average background noise to deafening levels, secondly,
regardless of cost, the waste products of progress, to
which we now add audio pollution, must be regarded as
unnecessary health hazards and attacked accordingly.
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